HOJI}IpI/IBaHI/IH CB€Ta

Bapmanr 1.

1. Haiitu yrom Mexay IUIOCKOCTSIMH JABYX IIOJIIPH3aTOPOB,  €CIH
HMHTEHCUBHOCTH MPOIICIIICTO Yepe3 HUX CBETa YMEHBIIMIACh B 4 pasa.

2. KakoB xapakTep HOISpHU3alMU UMEET IUIOCKAas SJICKTPOMArHUTHAs BOJIHA,
npoekius BekTopa E KOTOpoili Ha ocu X H Y, MEPIEHIUKY/ISPHBIE
HApaBJIEHUIO €€  PACIPOCTPAHCHHS, ONPEAEISIOTCS  CIEAYIOIINMU
cootHomenussmu E,=E cos(wt-kz), E,=E cos (ot-kz+m/4).

OTBET: JUIMIITUYECKU MMOJIPU30BaAHHAA BOJIHA

3. Yroi MeKIy IIIOCKOCTSIMH IIPOMYCKAHMs MOJSPH3aTopa U aHammsaropa 45 .
Bo CkoimbpkO pa3 yMEHBLIWTCS HMHTEHCHUBHOCTH CBETA, BBIXOASLIETO U3
aHATH3aTOPA, ECIU YTOJI YBEIHIHTH 10 60 ? (B 2 pasa)

4. HailfTu creneHb MOJSPU3ALMKA E€CTECTBEHHOTO CBETa, OTPAXEHHOrO OT
IIOBEPXHOCTH CTEKJIA IO YIJIOM 56%51". Tlokasareis MIPEJIOMJICHHS CTEKJIA
1,53. (P=1)

5. Mexny CKpemeHHbIMU  TOJSPU3aTOpaMH  HAXOJUTCS  KIMHOBUHAS
IJIACTUHKA, BBIPE3aHHAs M3 UPJIAHACKOIO IIMNAaTa TakK, 4TO ONTHUYECKasl OCh
IUTACTUHKY TMapajuiefibHa peOpy KIKMHA. YTOJI MPU BEPIIMHE KIMHA 00pa3yeT
C  IUIOCKOCTSAMHM  IOJISIPU3aTOPOB  Yroi 45°.  Haiitn HIAPUHY
UHTEP(PEPEHIIMOHHBIX TI0JIOC, HAONIOJAeMbIX MPH MPOXOXKJICHUM CBETa
nuHoM BoyiHBL 486 HM. Ilokaszatens mpenomieHus Jjisi OOBIKHOBEHHOM
BOJIHBI 1,668, 111 HEOOBIKHOBESHHOM BOJIHEBI 1,491.



HOJI}IpI/IBaHI/IH CB€Ta

Bapmanr 2.

1. TInocko TOJSPU30BAaHHBI MOHOXPOMATHYECCKHMI JIyd CBeTa IMajaeT Ha
HOJISIPU3aTOP M TOJHOCThIO MM racurcs. Korma Ha myTd Jyda MOMECTHIIH
KBapIIEBYIO IUIACTHHKY, MHTEHCHMBHOCTh CBETa IOCIE MOJIIpU3aTOpa CTajia
paBHa IMOJIOBMHE MHTCHCUBHOCTH CBETa, MAJarollero Ha moJspus3arop. Ha
KaKoi yroJ TOBEpPHYJAach IUIOCKOCTh KOJcOaHUi Jyd4a B KBapICBOM
MJIACTUHKE?

2. Kakoit xapaktep MOJIApU3allMM UMECT IIOCKas SJICKTPOMArHUTHAs BOJIHA,
npoekius BekTopa E KOTOpoii Ha ocu X H Y, MNEPHCHIUKYJISPHBIC
HAMpaBJICHUIO €€  PACIHPOCTPAHCHHS, ONPEACISAIOTCS  CISAYIOIIUMHU
cootromeHusiMu E,=E cos(wt-kx), E,=E cos (ot-kz).

OTtBeT: KpyroBas NOJISIpU3aALUS

3. Bo ckonbko pa3 ocnabisercs MHTEHCUBHOCTb CBETA, IMPOXOSAIIEro 4epes
J(Ba HUKOJISI, INIOCKOCTH HPONYCKaHMs KOTOPBIX 00pa3yioT yroi 30 , eci B
KaKJ0M U3 HUKoJjel tepsercs no 10% manaromero csera? (B 3,3)

4. Tlpyu Kakux YyCIOBHSX JIyd CBETa, NaJarolMii Ha OOKOBYIO TpaHb
IPO3PAYHOI H30TPOIHO MPHU3MBI C IPETOMIISIOMIM yrioMm 60°, mpoxoxut
yepes Hee 0e3 MoTepb Ha OTpakeHue?

5. benplii ecTecTBEHHBIM CBET NaJaeT Ha CUCTEMY H3 JIBYX CKPELICHHBIX
HUKOJIEH, MEXIY KOTOPBIMHA HAXOJMUTCS KBAPLEBAs IUIACTHMHKA TOJIUHOMN
1,5 MM, BbIpe3aHHas NapaJUIeIbHO ONTHYECKOHM Ocu. OChb IUIACTUHKH
coctapisier yron 45° ¢ IJaBHBIMM HANPaBICHHUAMH HHKONEH. CKOJIBKO
TEMHBIX TI0JIOC OyJeT HaOMroaaThCs B MHTEpBaie AjauH BoiaH 550HM — 660
HM?  Pa3HocTh  mokazarenedl  mpesioMieHHST  OOBIKHOBEHHOM U
HEOOBIKHOBEHHOW BOJIHBI B 3TOM HMHTEpBAJIC JUIMH BOJIH CUMTATh PaBHbBIM

0,009. (N=4).



HOJI}IpI/IBaHI/IH CB€Ta

Bapmanr 3.

1. JlBa mosspu3aTropa pacroyoKEHbl TaK, YTO YTOJ MEXAY UX IJIOCKOCTIMHU
paerr 30°. OmpenennTth, BO CKONBKO a3 yMEHBIINTCS HMHTEHCHBHOCTH
€CTECTBEHHOI'O CBETAa IIPH €ro MPOXOKIECHUU Yepe3 00a Noaspu3aropa.

2. Kakoil xapakTep NOJSpU3alUU MUMEET IIOCKas 3JIEKTPOMAarHuTHas BOJIHA,
npoekuus BekTopa E koTopoli Ha ocu X W Y, NEPHEHAUKYISPHBIE
HAlpaBJICHUIO €€  PaclHpOCTPAHEHUs, OMNPEICISIIOTCS  CIEIYIOIIUMHU
cootHomenusmu E,=E cos(wt-kz), E,=Ecos (ot-kz+m).

OTBET: MJI0CKO MMOJIPU30BAHHAA BOJIHA

3. AHanu3zaTop B 2 pa3a yMEHBIIAeT MHTEHCUBHOCTb CBETA, MPUXOJALIETO K
HEMy OT nosigpusaropa. Omnpeaennts Yroil MeEXAy IUIOCKOCTSIMU
MOJIAPU3aTOPA M AHATM3ATOPA, ECIIH [OTEph CBETA B aHAIM3aTOpe HeT. (45)

4. Omun nonspouy mnpomyckaer 30% cBera, eciM Ha HEro Maaaer
ecTeCTBEHHbI cBeT. I[locie mnpoxoxaeHuss cBeTa Yepe3 JBa TaKUX
IOJISIPONJIa MHTEHCUBHOCTB CBeTa nafaet 10 9%. Haittu yron mMexay ocsimu
HOJIIPOUJIOB.

5. Kpucrannuueckass IUlaCTUHKAa B TIOJBOJIHBI YCTAHOBJIEHA MEXAY IBYMs
nosisiponamu. Ha mossipusarop majgaer ecrecTBeHHas BojiHA. Onruueckas
och MIacTHHKH oOpasyer yrom 30° ¢ OChIO MONAPH3AaTOPa. AHATH3ATOP
MOKeET Bpamarbcsa. OnpenelnTb WHTEHCHBHOCTH CBETA, BBILIEAIIETO W3
aHaIM3aTopa JUIsl IBYX CIIY4aeB: aHAJM3ATOP U MOJSAPU3aTOP ITOCTABIEHBI HA
CBET, aHAJIM3aTOP U MOJIIPU3ATOP NOCTABIEHBI HA TEMHOTY.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 4.

1. BO CKOJIBKO pa3 yMEHBIUIUTCS MHTEHCUBHOCTH MOJIIPU30BAHHOIO IO KPYTy
Jydya CBeTa, MPOXOIAIIEr0 4Yepe3 JBa NOJSIPOMIA, YroJI MEXIy
IUIOCKOCTSIMH, KOTOpHIX paBeH 60°, e€CIM MEKIy HHMH I[IOMECTHTH
KBaplIeBYIO TJIACTUHKY, TOBOPAYUBAIOINIYIO MIOCKOCTh KOJIEOAHUM Ha yroji
30"

2. CreneHb NOJIAPU3AIMKM YaCTUYHO MoJsipu3oBaHHoro ceera P=0,25. Haiitu
OTHOILIEHHE UHTEHCUBHOCTH TMOJISPU30BAHHON COCTABIISIONIEN ATOTO CBETA K
WHTEHCUBHOCTH €CTECTBEHHON COCTABIISIIOLIEH.

3. IlpenenbHbI yroa MOJHOTO BHYTPEHHETO OTPaXEHHUs CBETAa Ha TpaHUILIe
KHMIIKOCTH C BO3LyXoM paBeH 43 . Omnpenenuts yron bproctepa s mageHus
JIyda CBETa U3 BO3/yXa Ha IIOBEPXHOCTb ITOM KUIAKOCTH. (54 45")

4. ECTECTBEHHBIM CBET MPOXOAUT uYepe3 TNOJSIpU3aTOpP U  aAHAIM3ATOD,
MIOCTABJICHHBIE TAK, YTO YIOJI MEXAY MX IJIaBHBIMH IUIOCKOCTSIMHA PaBEH (.
[Tonmgapu3zatop U aHANM3ATOP MOTJIOMIAIOT MO 8% MAaaarolIero Ha HUX CBETA.
Oka3zanoch, 4YTO HHTEHCUBHOCTH CBETA, BBIMIEAIIETO W3 AaHAIM3ATOpA,
cocTaBisieT 9% MHTEHCUBHOCTH CBETA, MAJAIOIIETO Ha moJispuzaTop. Haltu
YTOI @ .

5. T'opH3OHTATBHBIN AIUIUNTUYECKH MOJISIPU30BAHHBIN CBET MIPU MPOXOKICHUU
yepe3 IUIaCTUHKY B 4YETBEPTh JUIMHBI BOJHBI TIPU  OMNpPEJEICHHOMN
OpUEHTAIlMU TUIACTUHKHU OKa3aJicid JMHEWHO MNOJIApU30BaHHBIM. [Ipu sToMm
IIOCKOCTh Toisipusarmu  coctaBmsier yronm 23° ¢ Beprukambio. Ecim
IUIJACTUHKY TIOBEpHYTH Ha 90°, TO CcBET OKa3BIBACTCS JIMHEHHO
MOISPU30BAHHBIM M IUIOCKOCTh IOMSIpH3aldi cocTaBiser yron 83° ¢
BepTUKaNbl0. HaliTu OTHOILIEHHE MOJIyOoCei 3JUIIca MOJSIpU3aluid U yroj
HaKJIOHA OOJIBIIION MOJYOCH.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 5.

1. [Ipy TOpOXOXKACHUU TOJAPU30BAHHOTO MOHOXPOMATHUYECKOTO  4Yepe3
IJIACTUHKY KBaplla €ro IJIOCKOCTh KOJeOaHW MOBOpPAYMBAETCS HA YroJ
22,5O Ha KaXJOM MM TOJIIIWHEI INIaCTUHKHA. Kakol HauMMEHBINIEN TOJIIIIMHEI
HEOOXOJMMO B3SITh IUIACTHHKY, MOMEIICHHYIO MEXIY IBYMs OJIMHAKOBO
HaIpaBJICHHBIMHM TOJIIPU3aTOPOM W aHAJIU3aTOPOM, YTOOBI €CTECTBEHHBIM
CBET HE MPOUIET YEPE3 ITY CUCTEMY?

2. B yacTMyHO TOJSPU30BAHHOM CBETE€ AaMIUIMTyJa CBETOBOTO BEKTOpA,
COOTBETCTBYIOIIAs MaKCUMaJIbHOM WHTEHCHUBHOCTH CBETa B 2 pasa OoJIbIle
aMIUIMTYIbl, COOTBETCTBYIOIIE MUHUMAJIBHONW HMHTEHCUBHOCTU. OLEHUTH
CTereHb nojisipusanuu ceeta. (P=0,33).

3. IMonsgpu3atop ™ aHAIM3aTOpP YCTAHOBIEHBI TaK, YTO YIOJd MEXAY
IUIOCKOCTAMH TPOIyCKaHusi paBeH 60 . ONpeleanTh BO CKOIBKO pa3
YMEHBIIUTCS HMHTEHCUBHOCTh €CTECTBEHHOTO CBE€Ta MPU MPOXOXKIACHUU
yepe3 HUX, €CJIH MOTEPH COCTABISIOT 5% B kaxaoM. (8,86)

4. IMeroTcs JBa OJWMHAKOBBIX HECOBEPILICHHBIX TOJISIPOUA, KaXKIbIA U3
KOTOPBIX OOycioBiHMBaeT creneHb noysipu3annu P=0,8. KakoBa cremneHnb
MOJISIPU3AIIMK CBETA, MPOIICAIIETO MOCIEA0BATEILHO Yepe3 00a moaspouna,
€CIM TUIOCKOCTH TIOJIIPOUJIOB: TMapajule/ibHbI, MNEPHEHAUKYISPHBI JIPYyT
apyry?

5. Kpucrannuyeckas mjiacTUHKA, BbIpE3aHHAs MapaJijiebHO ONTUYECKON OCH,
uMeeT Toimuuy 0,25 MM U CIYKUT IUIACTUHKON B YETBEPTb JIJIMHBI BOJIHBI
(A=530 um). [dns xakux nnuH BosH B obnactu 0,4 Mkm — 0,76 MKM oOHa
Takke OyJeT TJIACTUHKOM B 4YETBEpPTh JIMHBI BOJHBI? CuuTarth, 4TO B
yKa3aHHOM JMana3oHe JJIMH BOJIH PA3HOCTh TOKAa3aTesiel MperoMIICHUS
OOBIKHOBEHHOM 1 HEOOBIKHOBEHHOM BOJIHEI 0,009.



HOJI}IpI/IBaHI/IH CB€Ta

Bapwuanr 6.

1. Tlonspu3oBaHHBINA MO KPYTy CBET MaJlaeT Ha CUCTEMY U3 TpPeX IMOJSPOUIOB.
[InockocT TMEpBOrO ¥ MOCIEIHETO B3aUMHO NEPHEHIUKYISIPHBI, C
IIIOCKOCTh CPEIHEro momsponaa oopasyer yron 30° ¢ MI0CKOCTBIO TIEPBOTO.
Kak u3MeHHUTCsI HHTEeHCUBHOCTH CETa Ha BBIXOJI€ U3 CUCTEMbI?

2. CreneHp MOJSpU3alMM YacCTUYHO MoJisipuzoBaHHoro csera P=0,5. Bo
CKOJIBKO pa3  OTIMYAETCs MaKCHUMallbHass MHTEHCUBHOCTh  CBETa,
poIycKaemasi aHaJIu3aTOPpOM OT MUHUMAIIbHOM? (3)

3. OmnpenenuTs yroiy MOJTHOW MOJSPU3ALMU MPU OTPAKEHUU CBETA OT CTEKIIA,
[I0KA3aTeIb IPEIOMICHHSI KOTOPOro paseH 1,57. (57 30)

4. Ha myTy 4YacTUYHO MOJISPU30BAHHOTO CBETa IMOMECTWJIM HUKOJb. [lpu
moBopoTe HEKOMs Ha 60° M3 MONOXKEHHS, COOTBETCTBYIOMIEr0 MAKCHMYMY
MPOMYCKaHUS CBETA, MHTEHCUBHOCTh MPOIIEIIIEr0 CBETa YMEHBIIWIACH B 3
pasa. Haittu creneHp nossipusanuu.

5. EcrecTBeHHBII CBET MPOXOAUT Yepe3 CUCTEMY U3 JBYX OJMHAKOBBIX
HECOBEPILICHHBIX MOJSPOUIOB, KAXKJIbIA U3 KOTOPBIX MPOIYCKAaeT B CBOEH
mwiockoctd  95% WHTEHCHBHOCTH COOTBETCTBYIOIIETO KOJEOaHUS U
oOycioBnuBaer  creneHb  nomsgpuzarmu  P=0,9.  Kakyio  mgoimro
MepBOHAYaJILHON MHTEHCUBHOCTH CBETA COCTABIISIET UHTCHCUBHOCTH CBETA,
IPOLIEAIIEr0 Yepe3 ATy CUCTEMY, €CJIM IUIOCKOCTH MOJSPOUIOB B3aUMHO
NEePHEHIUKYJIAPHBI?



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 7.

1. HTEHCUBHOCTh LUPKYISPHO MOJSPU30BAHHOTO CBETA, MPOIIEIIIEro JBa
HUKOJISI, YMEHbIIUIach B 8 pas. [IpeneOperas moriomeHneM, ONpeaeIuTh
YTOJI MEXIy INIOCKOCTIMHA HUKOJIEH.

2. Tlydok TmI0oCKO MOJSPU30BAaHHOTO cBeTa (A=589 HM) mamaeT Ha IUIACTHHKY
WCJIaH/ICKOTO IINaTa NePIeHIUKYISIPHO ero onTudeckoit ocu. Hailtu a1y
BOJIH OOBIKHOBEHHOTO U HEOOBIKHOBEHHOI'O Jy4Yel B KpHUCTAILIE, €CIu
MoKa3aTesld MPeJoMIIEHUS OOBIKHOBEHHOM BOIHBI 1,66. A HEOOBIKHOBEHHOU
BOJHKI 1,49.

3. Jlyu cBeta MpoXOAUT uUepe3 >KUIKOCTh, HAIUTYIO B CTEKJISTHHBIM cocyn, U
oTpaxkaercsi oT jJHa. OTpakeHHBIH Jyd TMOJHOCTBhIO TOJISIPU30BAaH TMpHU
MaJCHUM €ro Ha JHO CcocyAa IMOJ YIJoM 42°37'. Haiith mokasarenn
MPEIOMIICHUS )KUIKOCTH, €CJTH MoKa3aTesb npenomieHus crexia 1,5. (1,63)

4. HailfTu creneHb MOJSPHU3ALMUA E€CTECTBEHHOTO CBETa, OTPAKEHHOrO OT
moBepxHOCTH crekna mox yrmom 45°. TlokasaTelb NpETOMICHHS CTEKIA
1,53.

5. HexorepentHass cMech JIMHEWHO TOJIIPU30BAaHHOTO CBETa U  CBETA,
MOJISIPU30BAHHOTO 1O KPYyry, paccMmaTpuBaercs uepe3 mnossipoun. Ilpum
MIOBOPOTE MOJISPOUIA HA 30° HHTEHCHBHOCTS yMenbmnnacek Ha 20%. Haiitu
OTHOIIICHHE WHTEHCUBHOCTU CBETa, TMOJISIPU30BAHHOTO IO KPyry K
WHTEHCUBHOCTH JIMHEWHO MOJISIPU30BAHHOTO CBETA.



HOJI}IpI/IBaHI/IH CB€Ta

Bapmuanr 8.

1. Tlydok ecTecTBEHHOTO CBETa MaJaeT Ha CUCTeMY U3 6 HUKOJEH, MIOCKOCTh
MPOIYCKAHMS KAXKIOTO MOBEPHYTa HAa yroi 30° OTHOCHTENBHO ILIOCKOCTH
npeasiayniero. Kakas 4acTs CBETOBOT0O MOTOKA MPOXOAUT YE€pPe3 CUCTEMY ?

2. OnpenenuTh MUHUMAJIBHYIO TOJNIIMHY IJIACTUHKHU U3 KaJbI[UTa, KOTOpasl B
KEITOM CBeTe MJIMHOM BosHBI 589,3HM co3nmaer caBur a3z Mexay
OOBIKHOBEHHOH W HEOOBIKHOBEHHON BOJHOW 7/2 (IJIaCTUHKAa B YETBEPTh
JUTMHBI BOJIHBI). Kakoii caBur a3 BOSHUKHET MPU 3TOM B (PMOJIETOBOM CBETE
(A=404,7 uM), NpoXodIlIeM Yepe3 3Ty IUIAaCTUHKY? Pa3sHOCTh Mokazarenei
MPEJIOMJICHUS CYUTATh OJMHAKOBOM U paBHOH 0,009.

3. Ilox xakuM yriioM K TOPU30HTY JOJDKHO HaxoauThcs COJIHIIE, YTOOBI €ro
Jy4Yd, OTpaXCHHbIE OT IOBEPXHOCTH 03€pa, ObuiM Obl Hanboyee MOJHO
nossipu3oBaHHbIMU? [lokazarens npenomienus Boaes! 1,33. (370)

4. OnpenenuTh pa3HOCTh IIOKa3aTesied MpeToMIIeHUs OOBIKHOBEHHOW U
HEOOBIKHOBEHHOW BOJIHBI M CIBHUI (a3 MEXKIy HUMU TpPHU HAOIIOJECHUU
s dexrta Keppa B xj10pOeH301€ B JIEKTPUUECKOM T10JI€ C HAMIPSKEHHOCTHIO
10° B/m. Tocrosinmas Keppa mist ximop6ersona 2,5 10™2m/B? mpu A=0,546
MKM. ToJIKMHA IIACTUHKA SCM.

5. Ilmockas BOJIHA
MOHOXPOMAaTHYECKOTO CBETa
b —
JUIMHOW BOJIHBI A, TIOJSIPU30BAHHOTO i
e
o Kpyry, cosmaer B Touke P . f
uHTEeHCUBHOCTh lg. Ha myrtm cBera  / s e
—m

CTaBAT OOJBIIYIO TUIACTUHKY U3
HJI€aJIbHOT'O noJisiponia Kak —

[OKa3aHo Ha pucyHke. Haunrtu

TOJIIIMHY IUIACTUHKH, IIPU KOTOPOU

MHTEHCUBHOCTH B TOUKE P OyJeT MakcMMallbHOM U 4eMy OHa paBHA.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 9.

1. JIBa momsiponjia pacmloJIOKEHbl TaK, YTO YroJl MEXAY HUX IJIOCKOCTSIMU
cocrasisier 30°. OrnpenenuTs BO CKOJIBKO Pa3 YMEHBIIUIACh HUHTCHCUBHOCTD
€CTECTBEHHOTO CBETa MPU MPOXO0XKICHUH Yepe3 00a MoIIponaa, €CIu MEXKIY
HUMH TIOMECTUTh KBapIlEBYIO IUIACTHHKY, MOBOPAYMBAIOIIYIO IUIOCKOCTb
MOJISIPU3ALIMK Ha YTOJI 45°,

2. OnpenenuTb MUHUMAIbHYIO TOJIIMHY IUJIACTUHKH KBaplia, BbIPE3aHHYIO
napajjieIbHO ONTHYECKOM OCH, YTOOBI MaJalolMii Ha HEe HOPMAaJbHO
IJIOCKO TMOJSIPU30BAHHBINA CBET BBIXOAWI LUPKYJSIPHO MOJISPU30BAHHBIM.
[TokazaTenb mpenoMieHUsT OOBIKHOBEHHONW M HEOOBIKHOBEHHOW BOJIHBI
paBHbI cOOTBETCTBEHHO 1,541 1 1,550, nnuna BoaHbI 687 HM.

3. IlpenenpHBI YroJ TOJHOTO BHYTPEHHETO OTPAXEHHUS I HEKOTOPOTO
BemiecTBa paBeH 45 . OmpemenuTh Yroa MONHOM MONSPH3ALUM IIPU
OTPaKCHUHU JJISl JAHHOTO BEIIECTBA. (54044’)

4. TInockomnapasiesibHas IMIACTUHKA W3 MCIAHJCKOTO INaTa ¢ MUHUMAaJbHOU
toamHor 1,93 MM (IUtacTUHKAa B MOJIJIMHBI BOJHBI Ui A=656 HM).
OnpenenuTh TMOKa3aTelb MPEIOMIICHUS HEOOBIKHOBEHHOW BOJIHBI, €CIIU
MOKa3aTelb MPEeIOMIIEHUs sl OOBIKHOBEHHOM BOJIHBI paBeH 1,655.

5. KBapueByio MmIacTUHKY, BBIPE3aHHYIO MapajyieIbHO ONTHYECKOW OCH,
MOMECTWJIM MEXKIY JIByMS CKPCIIEHHBIMH HUKOJSIMU. YTOI MEXIY
IJIABHBIMU HANPABICHUSIMU HUKOJIEM U IUIACTUHKUA PABEH 45°. Tommuna
mactuHky 0,5 mM. Tlpu kakux gioumHax BosH B mHTepBasie 0,5 — 0,7 Mkm
WHTEHCUBHOCTbH CBETA, MPOIIEAIIETO Yepe3 CUCTEMY HE OYyJEeT 3aBUCETh OT
MOBOpPOTa 3aJHEr0 HUKOJA. Pa3HOCTp TOKazaTened  MNpesioMIICHHUS
OOBIKHOBEHHOM U HEOOBIKHOBEHHOM BOJIHBI TPUHSATH paBHOM 0,009.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 10.

1. Ilnocko MoJIIpU30BaHHBIA CBET MAaJaeT Ha CTOIKY M3 TPEX MOJSPOUIOB.
[InockocTh MmepBOro mnosisipouaa MapajulelibHa IUIOCKOCTH —KoJieOaHUM
Ma/[af0IEro CBETA, IIOCKOCTh BTOPOTO COCTABIAET yron 45° ¢ MIOCKOCTHIO
IIEPBOIO, a INIOCKOCTh TPETHETO NMEPIEHAUKYIISIPHA MIIIOCKOCTH nepBoro. Kak
U3MEHUTCS MTHTEHCUBHOCTh CBETA HA BBIXO/E U3 CUCTEMBI?

2. Ilon xakuM yrjaoM K TOPU30HTY JOJDKHO HaxoAuTbcs COHIE, 4TOOBI €ro
JAy4d, OTpPaKEHHbIE OT TIIOBEPXHOCTH 03€pa, OBbUIM MaKCHUMAaJIbHO
HOJIIPU30BaHbI?

3. OmpenenuTb yroil MEXIy TIJABHBIMM IUIOCKOCTSIMHU MOJISIpU3aTopa |
aHaIM3aTopa, €CIM MHTEHCHMBHOCTh NPOLIEAIIET0 CBETa YMEHBIIWJIACh B
qeTsIpe pasa. (45)

4. OmnpenenuTtb, BO CKOJBKO pa3 HU3MEHUTCS HMHTEHCUBHOCTh YaCTHYHO
HOJIIPU30BAHHOTO CBETA, PACCMaTPUBAEMOI0 YEPE3 HUKOJIb, IIPU MTOBOPOTE
auKos Ha yronm 60° [0 OTHOIIGHMIO K TOJOKEHHIO, COOTBETCTBYIOLIEMY
MakCUMyMy UHTeHcuBHOCTU. CTenens nomnspuszauuu P=0,5.

5. Kpucramnuueckasi miacTUHKa, BbIpe3aHHAs NapajljIeIbHO ONTUYECKOW OCH,
NOMEIEHa MEXy ABYMS CKPELEHHbIMUA HUKOJISIMHU TakK, 4YTO €€ ONTUYECKas
ock coctaBisieT yroa 45° ¢ rIaBHBIMU HaNpPaBICHHAMH HUKOICH. [IpH KaKoit
MUHUMAaJIbHOH TOJIIMHE IJIACTUHKU CBET A=643 HM Oy/€eT MPOXOIUTh Yepes
3Ty CUCTEMY C MAaKCUMaJIbHOW MHTEHCUBHOCTBIO, & CBET C JUIMHOW BOJIHBI
A=546 um Oynet Hanbozee ocnadnen? Pa3HOCTh Moka3aTeneil mperoMIeHHs
OOBIKHOBEHHOM U HEOOBIKHOBEHHOM BOJIHBI TPpUHATH paBHOU (,009.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 11.

1. Anmanuzatop B 2pa3a  yMEHbIIAET  WHTEHCHUBHOCTb  JIMHEWHO
MOJISIPU30BAHHOTO CBETA, MPUXOASAIIErOo K HEMYy OT moJisipuzatopa. Koraa
MEXKJy TMOJIIpU3aTOPOM U aHAJIU3aTOPOM  TIOMECTUIIM  KBapIlEBYIO
IUTACTUHKY, CBET MEepecTal MpoXoauTh depe3 cucremy. Ha kakoit yron
MOBEPHYJIACh TUIOCKOCTh MOJSPU3AIUMU B KBApIIEBOU IJIACTUHKE?

2. IlapamienbHbIi My4OK CBETa MEPEXOAUT M3 riuiepuHa (N=1,47) B cTeKIO
(n=1,5) Tak, YTO OTpPaXEHHBI OT TpPaHHUIBI pa3elia Iyd4yoK CBeTa
OKa3bIBAE€TCSd MAaKCUMAJIbHO MOJSPU30BaHHBIM. OMNpenennuTh yroil MEXIy
NaJarolUM U IPEeIOMICHHBIM JTy4YaMHu.

3. Ompenenuth MOKa3aTeNb MPEIOMIICHUS CTEKJIAa, €CIU MPU OTPAXKEHUU OT
HEro CBETa, OTPAKEHHBIM Jyd OyJeT MOJHOCTHIO MOJIAPU30BAH NP YIIIiE
npenomienns 30 . (1,73)

4. CreneHb MOJSIpU3AIMU YaCTUYHO MoJsipu3oBaHHoro ceeta P=0,25. Haittu
OTHOILIEHHE UHTEHCUBHOCTH TMOJISIPU30BAHHOMN COCTABIISIONIEN ATOTO CBETA K
WHTEHCUBHOCTU €CTECTBEHHOW COCTaBIISIIOLIECH.

5. Ilmockas  MOHOXpoMaTWyeckas  BOJIHA  €CTECTBEHHOTO  CBE€Ta  C
WHTEHCUBHOCTHIO |g HOpMajbHO MajaeT Ha KPYIJioe OTBEPCTHE, KOTOPOe
npeacTaBisaeT co0oi nepByro 300y Dpenens ans Habmogatens P. Haittu
WHTEHCUBHOCTb CBETa B TOYKE P mocie Toro, Kkak OTBEPCTHUE MEPEKPHLIN
JBYMsI OJIMHAKOBBIMHU TOJIIPOMJAMHU, IUIOCKOCTH TMPOIYCKaHUS KOTOPBIX
B3aMMHO MEPIEHANKYISPHBI, a TPAaHUIIA UX pa3jiesia MPOXOJAUT MO AUaAMETPY
OTBEPCTHSL.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 12.

1. Vron MexIy IUIOCKOCTAMH ABYX momsiponoB paseH 45°. Bo CKOIBKO
YMEHBIIIUTCST WHTEHCUBHOCTH CBE€Ta 4YEpe3 OTy CHUCTEMY, €CIIH YToj
YBEJIUYHTH JI0 60°?

2. Jlyu cBera NpOXOJUT 4epe3 MKHUIAKOCTh, HAIUTYI0 B CTEKJISHHBIN coCyn
(n=1,5) u otpaxaercs oT gHa. OTpaKEHHBIN Jy4 MOJHOCTHIO MOJSPU30BaH
Mpy €ro MajeHUU Ha JHO COCyAa MO YTJIOM 42°37'. Haiitu moxasaTens
MPEJIOMJICHUS JKUJIKOCTH, O] KAKUM YTJIOM JIOJDKEH NajaTh Ha JHO cocyla
Jy4, 4TOOBI HACTYIWIIO TIOJIHOE BHYTPEHHEE OTpakeHue?

3. Haiitu yromn mexmy riaBHbIMH IJIOCKOCTSIMU MOJISIPU3aTOpa U aHAIU3aTOpa,
€CJIM MHTEHCUBHOCTh €CTECTBEHHOTO CBE€Ta TMOCJE MPOXOXKICHUS UX
cocTaBuiia Bcero 9% MHTEHCUBHOCTH MAIAIONIET0 CBETA U MOTEPU CBETA HA
TOTJIOIICHHE 1 OTPAKEHUE COCTABIIOT 8% B KaXIOM U3 HuX. (62°32')

4. EcrecTBeHHBIN CBET MajacT MoJ YIJioM bprocrepa Ha MOBEPXHOCTh CTEKIA
(n=1,5). Onpenenutp ¢ mnomoibo Gopmyn DpeHens: KoIPPHUIUESHT
OTpa)X€HUsl, CTENIEHb MOJIIPU3AIMH MPETOMIIEHHOTO CBETA.

5. Croma CroneroBa coctour u3 10 [UIOCKONApAIEIbHBIX TOHKHX
CTEKJISTHHBIX IUIACTHH, HA KOTOpbIE MajgaeT Jiyd IMOJ YIJIOM TOJIHON
nonsipuzannu. [lokazarens npenomnenus crexia N=1,5. [lagaronuii cBet —
ecTeCTBeHHBIN. OnpeenuTh CTeNeHb NOJIsSpU3alliu MPEJIOMICHHOTO CBETa B
3aBUCUMOCTH OT UYHCJIa TPOXOAUMBIX UM IIJIACTUH. MHOTOKpaTHBIC
OTpPaXEHUS B CTOTIC HE YUUTHIBATD.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 13.

1. Jlyu ecTrecTBEeHHOTO cBeTa 00paszyeT Ha IKpaHe cBeTioe naTtHo. Korna Ha ero
MyTH MMOMECTWJIM CUCTEMY U3 JIBYX IMOJISIPOUJIOB, MATHO HA IKPAHE UCUE3JIO0.
Ecim wMexny mnonasgpougaMd TOMECTUTh KBaplEBYIO IUIACTHHKY, TO
MHTEHCUBHOCTh MAJAIOLIEr0 Ha HKpaH cBeTa CTaHeT paBHOU 12% ot
MEpBOHAYAJIbHOM MHTEHCUBHOCTH. Ha Kakoi yros noBOpadynBacT ILIOCKOCTh
KoJIeOaHMI KBapIeBas MJIacTUHKA?

2. Ily4ok miuocko moyiipu30BaHHOTO CBETA MaJaeT Ha MJIACTUHKY UCIAHICKOTO
mmnara ToamuHo 100 MKM, BBIpE3aHHYIO MapaJuIeIbHO ONTUYECKOW OCH.
[IpyHuMasi mokaszaTenu NMPeJOMIICHHUS OOBIKHOBEHHON M HEOOBIKHOBEHHOM
BOJIHBI, COOTBETCTBEHHO, 1,66 u 1,49, onpenenuTs ONTUYECKYIO Pa3HOCTH
X0J1a 3TUX JIy4eH, MPOIIEAIINX CKBO3b TUIACTUHKY.

3. Ompenenuth KOIPPUIIMESHT TPEIOMIICHUS TPO3PAYHOTO BEIISCTBA, IS
KOTOPOTO MPEACNIbHBIA YroJl MOJIHOTO BHYTPEHHETO OTPAKEHUS PABEH YIiy
noHou nosspuzanuu. (1,27)

4. YtoObl CKOMIEHCUPOBAaTh CIBUI (Da3, BBI3BAHHBIN IUIACTUHKOW KaJbIUTa
TOMIIMHONW O; B YETBEPTh JUIMHBI BOJHBI, Ha IyTH CBETOBOrO ITydYKa
MOCTaBWIM TUTACTHHKY W3 KBaplia TONIUHON d; B 4eTBEPTh JUIMHBI BOJIHBI.
Bo ckoibko pa3 TouHa MIACTUHKY KBapiia O0JIbIIe TOJMIIIMHBI TUIACTUHKU
KaJIblIUTa,  €CJIIM  TIOKa3aTeld  MPEOMJICHHS  OOBIKHOBEHHOW U
HEOOBIKHOBEHHOM BOJIHBI JIJI KaJbLIUTA PaBHBI, COOTBETCTBEHHO, 1,654 u
1,488; a nnsa xkBapua 1,55 u 1,541.

5. EcrecTBeHHBIN CBET MPOIMYCKAIOT 4Yepe3 JBa OJUHAKOBBIX IMOCTABIECHHBIX
OJIUH 3a JIPYTUM HECOBEPIICHHBIX HUKOJSA. VMHTEHCHMBHOCTH MPOIIEAIErO
yepes CUCTEMY CBETa MPU MapasuiesIbHBIX TIOCKOCTAX HUKOJEH MpPEeBBIIIacT
WHTEHCUBHOCTD IIPH B3aMMHO NEPIIEHANKYISIPHBIX IJIIOCKOCTAX B 9,53 pasa.
OnpenenuTs: CTENEHb MOJSPU3AIMU CBETA, MPOLISAIIETO 4Yepe3 OJUH
HUKOJIb, CTENEHb MOJSPU3AIMU CBETa, MPOUIEAIIETO Yepe3 CUCTEMY MpH
NapajuieNIbHbIX MJIOCKOCTAX HUKOJIEH.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 14.

1. HTEHCUBHOCTh IUPKYJISAPHO TMOJSPU30BAHHOTO CBETA, MPOIIEIIIETO
CUCTEMY M3 JIBYX IUIOCKMX MOJIIpU3aTOPOB, YMEHbIIWIack B 4 paza.
OnpenenuTs yroia Mexay MIOCKOCTSIMU MO PU3aTOPOB.

2. Ilydyok  ecTecTBEHHOro CBeTa IMaJaeT Ha
CTEKJISIHHYIO MPU3MY C IMOKA3aTeJIEM IIPETOMIICHUS
1,6. Onpenenuts IBYrpaHHbIN YroJl IPU3MBI, €CIH
OTPa)KEHHBIN JTyd MaKCUMaJIbHO MOJIIPU30BaH.

3. Jlyu cBera mpoXoauT yepe3 KUIKOCTh, HAIUTYIO B
CTEKIISHHBIN COCYZ, ¥ IMafaeT 1oj yrioM 28, mpu
ATOM OTPAKEHHBIA OT JHA JIyd TMOJHOCTHIO
noysipu3oBad. [log kakum yriioM JOJDKEH MajaTh Ha JHO JIyd CBETAa,
UAYIUA B OTOM IKUAKOCTH, 4YTOOBI HACTYIUJIO TIOJIHOE BHYTpPEHHEE
orpaxenue? (32°)

4. Kakoli MUHUMaJIbHOM TOJIIMHBI KBapIEBYIO MJIACTUHKY HY)XHO MOMECTHUTh
MEXJy CKPCIICHHBIMU TOJSIPOUJIaMHM, YTOOBI TIOJIE CTajo: CUHUM?
Kpacubmm? Ilocrosinnas Bpamienust kBapua 41,9 rpag/mm s A=430 HM u
17,1 rpag/mm niisg A=670 HM.

5. KakuM nokaszarenem npeaomMiaeHus J0KHO 001a1aTh BEIIECTBO, YTOOBI MPHU
MOMOIIM OJTHOKPATHOTO MOJIHOTO BHYTPEHHETO OTPAKEHUSI HA IPaHUIIEC €ro
C BO3JyXOM MOXHO OBbLIO MPEBpaIaTh JMHEHHO MOJIIPU30BAHHYIO BOJHY B
HUPKYJISPHO TOJIsipU30BaHHYl0? CBET Ha rpaHUIly pasfiesia NagaeT oA
yriaom 45°,




Honﬂpmaum{ CB€Ta

Bapmuanr 15.

1. BO CKOJIBKO pa3 YMEHBUIUTCS MHTEHCUBHOCTH MOJIIPU30BAHHOTO MO KPYTY
Jy4a CBETa, MPOXOMAIIETO Yepe3 [Ba MOJSIPONAA, €CIU MEXKIYy HUMH
MMOMECTUTh  KBapIEBYI0  IUIACTHHKY, ITOBOPAYMUBAIONIYI0  IUIOCKOCTh
KoneGanmii cBeta Ha yroi +15°? [I0cKOCTh BTOPOTo HOMNSPOHAA TOBEPHYTA
OTHOCHTEIIBHO IIOCKOCTH TepBoro Ha yrou (-45°).

2. IlapamnenbHblii My4OK €CTECTBEHHOTO CBETa
najgaeT Ha cdepuuecKkyro Karuiro Bojbl. Haiitu
YTOJd (@ MEX]ly OTPAXXEHHBIM U MAJAI0UM JydyaMu ‘P
B Touke A. [lokaszarens npenomnenus Boast 1,33.

3. Yron bprocrepa mpu maneHuum M3 BO3AyXa Ha
KPHMCTA/I KAMEHHON CONMM paBeH 57 . OmpeaenuTh CKOPOCTh CBETa B 3TOM
kpuctaie. (194Mwm/c)

4. B apdexre Dapanes HabmogaeTcss BpalllEHUE
IJIOCKOCTH MOJISIpU3allMU TPU  MPOXOKICHUH
CBE€Ta Yepe3 BEUIECTBO, I[IOMEIICHHOE B
MarHuTHoe nmone. HampasineHue BpaleHus
CBSI3aHO TOJBKO C HAIpPAaBICHHUEM MarHUTHOIO
noJiI W HE 3aBUCHT OT  HAalpaBIICHUS
pacmpocTtpanenus cBeta. I[loatomy sddexr d
@Dapajes yCUIMBAIOT 32 CUET YJIMHEHHUS MYyTH
cBeTa B BemlecTBe. Ha pucyHke Jsyd cBera mpoxoaut suenky 11 pas.
OnpenenuTh, MpU KAKOM 3HAYEHUUM HMHIYKUUM MarHUTHOTO TMOJS yrod
IOBOPOTA ( IUIOCKOCTH TMOJISIPU3ALMU B BOJE PAaBEH 45°. Jlimmaa saetiku 10
cM. [l Boabl pu KOMHATHOM Temneparype u A=546 uMm noctostHHas Bepae
paBna 257 rpan/(Tn m).

5. Ha mnoBepxHocTh Boabl moja yriioM bprocTepa mamaer Mydok IUIOCKO
NOJIIpU30BaHHOTO cBeTa. I[LMOCKOCTh KoJieOaHUM CBETOBOrO BEKTOpa
cocraBmster yron 45° ¢ miockoctero mameHus. Haiitm  Kod(duimeHT
orpaxkenus. [Tokazarens nmperomiieHust Boasl 1,33.



Honﬂpmaum{ CB€Ta

Bapuanr 16.

1. Tlydok ecTeCTBEHHOrO CBeTa MajaeT Ha CcHUCTeMy U3 4 MOoJsIpU3aTOpOB,
IJIOCKOCTA KOTOPBIX TMOBEPHYTHI MO OTHOIIEHUIO K TJIOCKOCTH IEPBOTrO,
COOTBETCTBEHHO, Ha YIJIbI 300; 600; 30°. Kak M3MEHHTCS HMHTEHCHBHOCTD
CBETA MOCIIE MTPOXOKIAECHUS CUCTEMBI?

2. IlpenenbHBIA yroa MOJHOTO OTPaKEHHS My4yka HAa TPAHMIE >KUIKOCTU C
Bo3ayxoM paser 43°. Ompenenuts yrom bproctepa st MafeHHs CBETa W3
BO3/1yXa Ha ITOBEPXHOCTb 3TOM KUAKOCTH.

3. IMapamnenbHbIil My4OK CBETa MaJaeT Ha CPEePUUECKYIO KAIUTIO0 BOJBI TaK, YTO
KpaHUW Jyd JaeT TMOJHOCTBbIO TMOJISIPU30BAHHBIA OTPAKCHHBIM CBET.
OnpenenuTs yroia Mexay MajJarlM U OTpaKeHHBIM Jiydamu. [loka3arens
npenomiaenust Bogst 1,33. (106))

4. Yros moBopoTa IIOCKOCTH MOJIAPU3AIMH JKEJITOTO CBETA MPHU MPOXOXKICHUN
yepe3 TpyOKy € pacTBOpOM caxapa paBeH 17°. Jmuaa TtpyOkm 25 cwm.
[TocTosiHHAas yaenpHOTO BpalleHus caxapa 1,17 10 pa,u'Mz/Kr. Onpenenuthb
KOHIICHTPAIIUIO caxapa B pacTBOpE.

5. Ha MEPUOANYECKYIO CTPYKTYpY,
COCTOSIILYIO u3 3 TOHKHX
napasuiesIbHbIX TUAJICKTPUUECKHUX g | e
IJIACTHUH, najaet TJI0CKast
MOHOXpOMaThueckas BojHa. ToJsmuHa
IJIACTUH do, TUDJICKTpUUecKast  dyf 4
MPOHUIIAEMOCTh MJIACTUH g1,
paccTosiHMEe MeXAy IulacTuHaMu d, JUAJIEKTpUYEcKas MPOHUIIAEMOCTh
oKpyxkaromiei cpenpl €. Ilokazarh, 4TO cUcTeMa aHAJOTHMYHA OJIHOOCHOMY
KpUCTAJUTy ¥ OIPEACNIUTh IOKa3aTeNib MPEeIoMIIeHUs OOBIKHOBEHHOW U
HEOOBIKHOBEHHOW BOJHBI. CUHMTaTh, YTO JJIMHBI BOJIHBl 3HAYUTEIHHO
ooubiie dy u d.




HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 17.

1. BO CKOJIBKO pa3 YMEHBUIUTCS MHTEHCUBHOCTH MOJIIPU30BAHHOTO MO KPYTY
Jy4a CBETa, MPOXOJSILEro Yepes3 ABa MOJSIprU3aTopa U pasMENICHHYIO MEXITY
HUMHU KBaplLEBYIO IUIACTUHKY? YTOJ MEXIY IUIOCKOCTAMH MOJISIPU3aTOPOB
pasen 90°. KBapiieBast IIIaCTHHKA [OBOPAYMBAET ILIOCKOCTh KOJICOAHMT Ha
yToJl 30°,

2. Yron bproctepa mpu majeHUM CBETa U3 BO3AyXa Ha KPUCTALT KaMEHHOMU
couu paBeH 57°. OnpeenTh CKOPOCTh CBETA B ITOM KPHCTAILIE.

3. PacnpocTpanstonuiicss B BOJE Jy4 CBeTa NMajaeT Ha JICASHYIO MOBEPXHOCTb.
Haiit yros majaeHwusi, €CliM OTPa)KEHHBIA Jyd IOJHOCTBIO MOJSPU30BAH.
[TokazaTenp nmpenomienus Boas! 1,33, mpaa - 1,31.

4. Yron Mexay IIaBHbIMHU IUIOCKOCTAMHM MOJISPU3aTOPa U aHAJIU3aTopa paBeH
30%. Bo CKOJNBKO pa3 yMEHBIIMTCS MHTCHCUBHOCTH CBETA, BBHILICIICTO U3
AHAJIU3aTOPAa, €CJIU YIOJI YBEIIUYUTH J10 80%?

5. JIluHeitHO TONSAPU30BAHHBIM CBET IMajgaeT Ha MOJsIpU3aTOp, BpallacTcs
BOKPYT OCH C YIJIOBOM CKOpPOCThI0O ®=21 pan/c. HaliTu CBETOBYIO 3HEPIHUIO,
MPOXOJSIIYIO Yepe3 MOJIAPU3aTop 3a OAUH 000POT, €CIU MOTOK SHEPTUU B
najgaromem nyuke ®y=4 mMBT.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 18.

1. Mexnay AByMs  TOJNApU3ATOpaMH, IUIOCKOCTH  KOTOPBIX  B3aUMHO
NEPIECHANKYJIAPHBI, TOMELIEHBI €IIe JBAa, IJIOCKOCTA KOTOPBIX IOBEPHYTHI
110 OTHOLIEHHMIO K muiockocTH mepsoro Ha yrisl 30° i -30°. Kax m3menuTes
MHTEHCUBHOCTbH TOJSIPU30BAHHOTO IO KPYry Jiy4a CBETa, MPOXOISLIErO
4yepes3 3Ty CUCTEMY?

2. Ily4ok ecTecTBEHHOrO0 CBeTa MaJaeT Ha CUCTEMY U3 6 TOJISIPOUJIOB,
IUIOCKOCTh TPOMYCKAHMsS KOTOPHIX TMOBepHyTa Ha 15° OTHOCHTENBHO
IJIOCKOCTU MPOIyCcKaHus mpeasiayniero. Kakas dyacTe cBeTa NpOXOAUT
yepes CUcTemy?

3. Ily4ok ecTeCTBEHHOTO CBETa, UAYIINI B BOJIE, OTPAXKAETCS OT TPaHU alIMasa,
IIOTPY’KEHHOIO0 B BoAy. lIpm kakoM yrie mnageHus OTpPaXEHHBIA JIyd
TOJIHOCTBIO Tosipr3oBan? (61°12")

4. Anammzatop B 4 pas3a ocnaOisieT MHTEHCUBHOCTb MAJAlOIIer0 Ha HEro
NOJIIPU30BAaHHOTO cBeTa. Kakoil yroa ¢ MexIy INIaBHBIMHM IIOCKOCTSIMU
noyisipuzaropa M aHanuzaropa? IloTrepu cBera B KaKIOM MOJISPOUJIE
COCTaBJISIIOT 2% OT MAJAr0IIEro Ha HEro CBETA.

5. Ilokazarens mpenomyeHHUs KBapua s JUIMHBI BOJHBI A=589 HM 1
OOBIKHOBEHHOM U HEOOBIKHOBEHHOM BOJIHBI PaBHbI, COOTBETCTBEHHO 1,544 u
1,553. Ha nynacTuHKY KBapla, BBIPE3aHHYIO MapajuieIbHO ONTUYECKON OCH,
HOPMaJbHO ITaJaeT JIMHEMHO NOJISIPU30BAHHBIM CBET YKA3aHHOM JJIMHBI
BOJIHBI, 3aHUMAIOIIUI CIIEKTpalibHbIi uHTepBan AA=40 uM. Haiitu Tonmuny
IUJACTUHKY WM HANpABJICHUE MNOJSIPU3ALUMU NAJAOLIET0 CBETA, €CIH CBET
nocyie MPOXOXACHUS IUIACTUHKKA OKaszajics Henossipu3oBaHHbIM. (IIpu
pELICHNH UCTIOIb30BaTh YCIOBHE KOTEPEHTHOCTH CBETA).



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 19.

1. Ilpu mpoxoXkACHUU TOJSIPU30BAHHOTO CBETa Yepe3 IUIACTUHKY KBapiia ero
IJIOCKOCTh KOJEOAHHMI MOBOPAYMBAETCA HA YIoOJl 22,5°, Ha KaxIBIA MM
TOJIUHBI IIaCTHHKKM. Kakoil HaMMEHBIIEH TOJIUHBI HEOOXOOUMO B3STh
KBapLEBYIO IJIACTUHKY, TOMEIICHHYIO MEXAY OJMHAKOBO HAIPaBJICHHBIMU
MOJISIPOUJIaMH, YTOOBI HHTEHCUBHOCTD CBETA, MPOIICAIICTO Yepe3 CUCTEMY,
ObLTa MaKCUMabHa?

2. Tlpu majgeHUn €CTeCTBEHHOTO CBETa Ha HEKOTOPBIM MOJSPU3ATOP MPOXOIUT
30% cBeTOBOro MOTOKA, a Yepe3 ABa Takux ke nonspusaropa 13,5%. Halitu
YTOJI MEXY TJIOCKOCTSIMU TOJISIPU3aTOPOB.

3. Ilox xakuMm yrioMm JODKEH MaaaTh MyYOK CBETA U3 BO3TyXa Ha MOBEPXHOCTH
KUJKOCTH, HAJTUTOU B CTEKJISTHHBIN COCY/I, YTOOBI CBET, OTPAXKCHHBIN OT THA
cocyna, ObLI TMOJTHOCTHIO TOJsipu30oBaH. [lokazaTens mpenoMieHUs
xunkoctu 1,08, crexna - 1,65. (64)

4, Ha cucremy U3 JIByX CKpPEIIEHHBIX IOJIIPOWIOB IMaJacT CBET C JJIMHOM
BOJHBI A=589 HM. Kakoii TONIIMHBI HYXHO IIOCTaBUTh KBapIEBYIO
IJIACTUHKY, YTOOBI TOCJIE BTOPOrO MOJSIpouAa HaOMIOJAICS MaKCUMYM
WHTeHCUBHOCTH. [locTosiHHAas BpamieHus s kBapra 21,7 rpajg/mMm.

5. KakuM nokaszarenem npenomMieHus JT0HKHO 001aaTh BEIIECTBO, YTOOBI MPU
MOMOIIM OJTHOKPATHOTO MOJIHOTO BHYTPEHHETO OTPAXXECHUsI HA TPAHUIIE €ro
C BO3JIyXOM MO>KHO OBLIO MpeBpamiaTh JUHEHHO MOJIIPU30BAHHYIO BOJIHY B
LHUPKYJISPHO NOJISpU30BaHHYIO? CBET Ha TpaHUIly paszesia NagaeT oA
yriaom 45°



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 20.

1. IInacTuHKa KBapIia, MOBOpayMBalIONias IIJIOCKOCTh KOJieOaHUNM Ha 30°,
MOMEIIEHAa MEXAY JBYMSI HUKOJSAMH, IUIOCKOCTH KOTOPBIX B3aWMHO
NEPHNEHIUKYJIApHBL. BO CKOJIBKO pa3 yMEHBIIUTCS HUHTEHCUBHOCTD
€CTECTBEHHOTO CBETA MPU MPOXOKICHUU YEPE3 CUCTEMY?

2. Tlon kakuM yIJIOM HYXHO OTpa3uTh JIyd OT KpHUCTaJJla KaMEHHOW COJIH,
UMeEIOIIeH TMoKa3arelb npesomiaeHus 1,544, 4ToObl MOJYYUTh OTPAKCHHBIM
Jy4 MaKCHUMaJIbHO Nosipr30BaHHbBIM? [lafaromuii CBET €CTECTBEHHBIM.

3. Onpenenuth yrioByro BbicoTy CoJIHIIA HAJ TOPU30HTOM, €CIIM COJIHCUHBIN
Jy4, OTPaXEHHBIM OT TMOBEPXHOCTHU BOJBI, MOJHOCTHIO MOJSIPU30BAH.
[Toka3zarens npenomieHus Boasl 1,33. (37 O) STuciika Keppa

4. OnpenenuTs, NpU KAKOM MUHUMaJIbLHOM 3HAYEHUU +
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO TOJS B JKUIKOM L
HUTPOOEH30JI€ ONTHYECKasi PA3HOCTh XO0/a MEXKIY
OOBIKHOBEHHOM W HEOOBIKHOBEHHOM BOJIHOW B
sueiike Keppa Oyner paBHa A/4? JlnuHa miacTuH
KOHJIeHcaTopa B sueiike Keppa paBHa 4 cwm. O
Tocrostamas Keppa 5 10™ m/B? ipu A=550 Hm.

=
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5. Mexny JnByMs MOJSIpU3aTOpAMH, IUIOCKOCTH  KOTOPBIX — B3aUMHO
NEePHEHANKYIIAPHBI, TTOMEIICHBI elle J1Ba, TUIOCKOCTA KOTOPBIX MOBEPHYTHI
110 OTHOIICHHIO K IuockocTd mepBoro Ha yris 60° u -60°. Kak m3meHuTCs
WHTEHCUBHOCTbH TOJIIPU30BAHHOTO TO KPYry Jyda CBETa, MPOXOISIIETO
gyepes 3Ty CUcTeMy?



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 21.

1. Mexnay  AByMs  HUKOJSIMH  TIOMEILIEHAa  KBapleBas  IUIACTHHKA,
MOBOPAYMBAONIAsl TIOCKOCTh KOJICOAHWH Ha 120°. Kak wu3menuTCs
MHTEHCUBHOCTh TMOJISIPU30BAHHOTO MO KPYry Jyda CBETa, MPOXOJAIIETO
4epe3 3Ty CUCTEMY, €CIU IIIOCKOCTh aHAIN3aTOPA COCTABIISIET C TIIOCKOCTHIO
MOJISIpU3aTOpa yroJl 30%?

2. EcrecTBeHHBII CBET MaJaeT Ha CHUCTEMY M3 TpeX IOCIEI0BATEIHHO
PAaCIONOKEHHBIX TMOJSAPOUAOB, MPUYEM IUIOCKOCTh CPEIHEro MNOJIAPOUaa
cocrapister yron 60° ¢ IIIOCKOCTBIO ABYX APYTHX IOISPOHMAOB. Kaapiit
noJIsipoui o0JafaeT MpoIycKkaeT ToJdbko 81% HMHTEHCUBHOCTH MaJarolIero
Ha HEro cBeTa. Bo CKOJIbKO pa3 M3MEHUTCS MHTEHCUBHOCTH €CTECTBEHHOTO
CBETA MPU MPOXOKICHUH UYepe3 CUCTEMY?

3. Ompenenuth Yroj MPETOMIICHHUS, ©CIU TPH OTPAXCHUHM Iydyka CBETa OT
TIOBEPXHOCTH KHIKOCTH MPHU YIJIe MaJCHHS, PABHOM 54 , OTpaKeHHbIH Tyd
TOJHOCTBIO MONAPH30BaH. (36)

4. Bo CKOJIBKO pa3 ocllabeBaeT €CTECTBEHHBIM CBET, MPOXOAS uepe3 JBa
HHKOJIS, ILIOCKOCTH KOTOPBIX COCTABIISIIOT Yroil 63°, el B Ka)kIOM HUKOIIE
nornomaercst 10% mamaromero Ha HETO CBETA.

5. Ilnockas  MoHOXpoMaThueckas  BOJHAa  €CTECTBEHHOIO  CBeTa  C
WHTEHCUBHOCTHIO |y HOpManbHO TaJaeT Ha KPYyIJioe OTBEPCTHUE, KOTOPOE
npeacTaBisieT coboit mepByro 30Hy Dpenens mus wHabmomartens P. Haiitu
MHTEHCUBHOCTh CBETa B TOYKE P mociie TOro, Kak OTBEPCTHUE NEPEKPBUIH
JBYMsI OJIMHAKOBBIMH TMOJIAPOMJAMH, IUIOCKOCTH MPOITYCKaHUS KOTOPBIX
B3aMMHO NEPNEHANKYISPHBI, @ TPAHUIA UX Pa3/ielia IPOXOJUT M0 AUAMETPY
OTBEPCTHSI.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 22.

1. EcTecTBeHHBII CBET MaJaeT Ha CUCTEMY U3 TpeX MOCIeI0BaTEeIbHO
pPacHoJIOKEHHBIX TOJSPOHUIOB, MPUYEM IUIOCKOCTh CPEIHEro MOJISpona
COCTaBJISIET yTOJ 60° ¢ MIOCKOCTAMHE JIBYX Japyrux. Bo ckoibko pa3
M3MEHUTCSI HTHTEHCUBHOCTD CBETA MOCIIE MTPOXOKIAEHUS CUCTEMBI?

2. Vrom MeKIy IUIOCKOCTSMH MPONMyCKaHHs moisiponaoB paseH 300,
EcTecTBeHHBIH CBET, MpOX0/s cucTeMy, ociabisercs B 4 pa3a. [Ipenedperas
NOTEpSIMH CBETa Ha OTPAXKEHHUE, ONPEACNIUTh KOAIDPHUIIMEHT MOTIONICHUS
CBETA B MOJISIPOUIAX.

3. EcrecTBeHHbIi Jyd cBeTa TMajaeT Ha MOJUPOBAHHYIO IOBEPXHOCTH
CTEKJITHHOM IUTACTUHKH, IOTPYKEHHOW B KUAKOCTb. OTpaX€HHBIA JIyd
CBE€Ta TIOJHOCTHIO TOJPU30BAH TMpPU yIJie MEXAYy NajaloluM H
OTPAXEHHBIM JIydaMU PaBHOM 97", Onpenenuts NOKa3aTeslb NPETOMICHUS
xuakoctu. [lokazarens npenomienus crekia 1,5. (1,33)

4. Ha OakoByro I'paHb NPU3MbI, M3rOTOBJIEHHOM U3 CTEKJa C IOKa3aTeJem
npenomienus 1,5 mamaer nox  yriom  bproctepa  cBeToBOW iy,
IEKTPUYECKUI BEKTOP KOTOPOrO JIEKHUT B IUIOCKOCTU NaneHus. Kakum
JOJKEH OBITh MPEJOMIISIOIIMNA yroJl MPU3MBbI, YTOOBI CBET IPOLIEN Yepe3
Hee, HE HCIMbITaB IOTEPh HA OTpaKEeHHE?

5. OnpenenuTh pa3HOCTh IMOKa3aTelied MPEJIOMIICHHS OOBIKHOBEHHON U
HEOOBIKHOBEHHOW BOJIHBI M CIOBHUI (pa3 MEXIAy HUMU NpH HaOIIOACHUU
s dexra Keppa B xs10pOeH3071€ B SJIEKTPUUECKOM MOJI€ C HAPSIHKEHHOCTHIO
10° B/m. Tocrostamas Keppa mist xmop6emsona 2,5 10™2m/B? mpu A=0,546
MKM. TosmuHa mIacTUHKHA SCM.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 23.

1. JIBa moiisipu3aTtopa pacroioKeHbl TaK, YTO YroJl MEXIY HX IJIOCKOCTSIMU
cocrapmster yron 30°. Ompedenuts, BO CKOIBKO pa3  YMEHBIIHTCS
MHTEHCUBHOCTh LUPKYJSIPHO MOJISPU30BAHHON BOJIHBI MPU MPOXOKICHUU
4epe3 CHUCTEMY, €CIIM MEXAY HHUMH TOMECTUTHh KBApPLEBYIO ILIACTHUHKY,
OBOPAYHBAIOILYIO IIIOCKOCTh KosteOanwuii Ha 90%?

2. Ilpu mpoxokJeHuu cBeTa yepe3 TpyOKy mnuHOM 15 cMm, coaepikairyro
JNECATUNPOLICHTHBIM ~ pacTBOp  caxapa,  IUIOCKOCTh  MOJSPU3ALUU
noBopaumBaercst Ha 12,9°. B apyrom pactBope caxapa, HaIHTOM B TPYOKY
JUIMHOH 12 C¢M , yroa MOBOPOTA INIOCKOCTH MOJsipH3amui paseH 7,2°.
OnpenenuTs KOHLIIEHTPALMIO caxapa BO BTOPOM PacTBOPE.

3. EcTecTBeHHBINI Jyd cBeTa TaJaeT Ha MOJMPOBAHHYIO TOBEPXHOCTH
CTEKJITHHOM IUIACTHUHKH, NOTPYKEHHOM B KUAKOCTh. OTpa)X€HHBIN JIy4d OT
MIACTUHKK oOpasyer yron 97 ¢ magaioumM 1ydoM. OIMpeneiuTs
IIOKa3aTellb MpeoMIIeHus )KuakocTu. Ilokazarens nmpenomnenus crekia 1,5.
(1,33)

4. B addexre Papanes HabmM0aeTCs BpallleHUE MIIOCKOCTHU MOJIIPU3ALUU [TPU
IIPOXOKJICHUH CBETa 4Yepe3 BELIECTBO, IOMEIIEHHOE B MAarHUTHOE IIOJIE.
OnpenenuTh, 0OpH KAaKOM 3HAYEHHMM WMHAYKIMH MarHUTHOTO  MOJS
MHTEHCUBHOCTbH CBETA, MPOXOSIIEr0 Yepe3 CUCTEMY MaKCHUMallbHa. J{muHa
sueiiku 10 cm, J{ns xugkoro 6poma npu KOMHaTHOM TemnepaTrype u A=700
HM IIOCTOSIHHAs BpaleHus papHa 885 rpan/(Ta m).

I,

5. MoHOoXpoMaTHYeCKUI CBET MOJISPU30BAHHBIM MO KPYTy MajlaeT HOPMaJIbHO
Ha KPUCTAUIMYECKYIO IIACTUHKY, BBIPE3aHHYIO NApaJUIEIbHO ONTUYECKOU
OCcH. 3a IUJIaCTUHKOM HAXOIUTCS MOJSPU3ATOP, IUIOCKOCTh MPOITYCKaHUS
KOTOpPOI'0 COCTAaBJISIET YroJd (¢ C ONTUYECKOW OChIO IUIacTUHKU. [lokasars,
YTO HWHTEHCUBHOCTb  CBETa, IPOLIEAIIETO JTy CHCTEMY PAaBHO
I=lo(1+siN2¢ Xsind), tme & - pasHOCTh (a3 MeXay OOBIKHOBEHHOW W
HEOOBIKHOBEHHON BOJHOM.



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 24.

1. Yetblpe moiisipu3aTtopa YJIOXKEHBI B CTONKY TaK, YTO IJIOCKOCTh KaXKJIOTO
MOCJEAYIOMIETO 00pa3yeT yroi 30° ¢ UIOCKOCTBIO npenpiaymero. Ha
MEPBBIA TOJMAPU3ATOP TAAACT CBET, IUIOCKOCTh KOJIEOAHW KOTOPOTO
COBIAJAET C IUIOCKOCTBIO ATOro moJispu3zaropa. Ha CKOJIBKO MpOIEHTOB
MHTEHCUBHOCTh TIPONIE/AIIET0 CHUCTEMY CBETa MEHbIIIE WHTEHCUBHOCTHU
ajgaroIero?

2. Ilnactuaky  TOimMHOM  d;=2MM,  BBIPE3aHHYI  MEPICHIUKYIISIPHO
ONTUYECKOW OCH, TOMECTHIIA MEXK]Yy JABYMSI HUKOJISIMU U ONPEIETUIH, YTO
MoCJIe MPOXOXKACHUS TUIACTUHKYU TJIOCKOCTh MOJSPU3ALUU TOBEPHYJIACh Ha
53°. Omnpeenuth TONMMHY IUIACTHHKA Op, TPH  KOTOPOH JAHHBI
MOHOXPOMATHYECKHI CBET HE TPOXOIUI ObI Uepe3 aHaInu3aTop.

3. /IBa mossiponaa pacmoyIOKEHBI TaK, YTO YroJ MEXKIY WX TUIOCKOCTSIMU
MPOIYCKAHUS PAaBEH 60" OmnpenenuTs BO CKOJIBKO pPa3 yMEHBIIUTCA
WHTEHCUBHOCTh €CTECTBEHHOI'O CBETA MPHU MPOXOXKJICHUU Yepe3 CUCTEMY
MOJIIPOU/IOB, €CIM TMOTEPH B KAKIOM TMOJSIPOUAEC COCTaBISAIOT 5%
najaroIiero ceera. (8,85 pasa)

4. Slyeitka Keppa c XKuUAKAM HUTPOOEH30JIOM

IIOMEIIICHA MEXAY CKPELUEHHBIMU HHUKOJSAMM. suciika Keppa
OnTuueckass oOCh  sYeikU  (HampaBlICHUE ti)
BEKTOpa  HANPSOHKEHHOCTU  BJIEKTPUYECKOTO e

noJis) 00pa3yeT C IIOCKOCThIO MOJIIPU3ATOPOB | |

yroJI 45° Tommuua cmos KuakocTd 4 CM. > v v >
[Toctosinnass Keppa nist HuTpoOeH3ona s ——
A=550 uM paBHa 5 x10™°m/B®. Onpemgemnuts
MUHUMaJbHOE  3HAYEHUE  HANPSKEHHOCTU
AIIEKTPUYECKOTO TOJs, MpPU KOTOPOM cucreMa OyneT MpoMycKaThb
MaKCHUMaJbHYI0 HHTEHCUBHOCTDH CBETA.

.

5. Ilydok ecTecTBEHHOro CBeTa IMaJaeT Ha cUcTeMy M3 6 TOJISIPOUJIOB,
IUIOCKOCTh MPOMYCKAHHS KOTOPBIX TMOBepHYTa Ha 15° OTHOCHTENBHO
IJIOCKOCTU MpOIyCcKaHus mpeasiayniero. Kakas dvacTe cBeTa MHPOXOAUT
4yepe3 CUcTemy?



HOJI}IpI/IBaHI/IH CB€Ta

Bapuanr 25.

1. Yron noBopoTa TIUIOCKOCTM TMOJISIpU3AIlMM  KEJIITOr0  CBETa, IpHU
TIPOXOX/ICHHH Yepe3 TPYOKy ¢ pacTBOpOM caxapa, paseH 40 . JlnuHa Tpy6Ku
15cMm.  VienpHoe Bpamenme caxapa paBHo  0,0117pam-m/(Mekr).
OnpenenuTp MIOTHOCTD JKUIKOCTH. (0,4F/CM3)

2. EcTecTBeHHBIN CBET MPOXOIUT dYepe3 JBa MOJSAPU3ATOpa, MOCTABJICHHBIC
TaK, YTO YIrOJd MEXIy HX IUIOCKOCTAMH paBeH o. HTEHCUBHOCTH
IPOLIEAIIEr0 CBeTa OKazajach paBHOW 37,5% HMHTEHCHBHOCTH NAJAarOLIEro
Ha NEepBbI noisipons ceera. OnpeneauTs yroi o.

3. II10cKO MONSIPU30BaHHBIM MOHOXPOMATHYECKUI CBET MaJacT Ha MOJSPOUA
U TIOJHOCThIO racutcsa. Korma Ha myTd Jyya TOMECTHIM KBapLEBYIO
IUIACTUHKY, TO HMHTEHCHUBHOCTh CBETa IOCIE MOJSIpOMaa cTaja paBHA
MOJIOBUHE MHTEHCHUBHOCTH Majaromero ceera. Onpeneantb MUHUMAIbHYIO
TonuHy miactTuHku. [loctosinHas BpamieHus kBapua - 48,9rp/mMm. (0,92mm)

4, CBeT majaeT MNEpPHEHAMKYJSIPHO IJIOCKOCTH OAHOM U3  TpaHel
monokpuctaia NaCl. Kakas moms magaromero u3iaydeHus: OTpa)kaeTcsi OT
rpaHy KpUCTaJUIa U yeMy paBeH yroj bprocrepa aims NaCl.

5. MoHOXpOMaTHYECKUH MIIOCKO MOJSPU30BAHHBIN CBET ¢ KPYrOBOM 4acTOTOU
® TMPOXOAUT YEpe3 BEHIECTBO BJOJb OAHOPOJHOIO MATHUTHOTO MOJIS
HanpspbkeHHOCThi0 H. Haltu pa3HocTh mokasareneil mpesomieHuss AN 1uist
paBo- U JIEBO MOJSPHU30BAHHBIX MO KPYTry KOMIIOHEHT CBETOBOIO My4YKa,
ecyu nocTosiHHas BpanieHus B addexre Dapanes pasHa V.



